Purpose -The purpose of this paper is to establish the extent of general performance factors (GPF) in assessment center (AC) exercises and dimensions. The study further aims to determine if larger GPF contributes to larger ethnic group differences across exercises and dimensions that are more cognitively loaded in an emerging market context. Design/methodology/approach -The authors analyzed data across three independent AC samples (Sample 1: N = 172; Sample 2: N = 281; Sample 3: N = 428). The Schmid-Leiman solution was used to determine the extent of GPF in AC exercises and dimensions. An independent samples t-test and Cohen's d was used to determine the size of ethnic group differences across exercises and dimensions. Findings -The results indicate that GPF is consistently large for the in-basket exercise. Furthermore, dimensions that are more cognitively loaded, such as problem solving, strategic thinking, and business acumen, seem to produce the largest ethnic group differences. Overall, the research indicates that larger GPF is associated with larger ethnic group differences in relation to specific AC dimensions and exercises. Originality/value -The authors add to the literature by investigating the prevalence of a GPF in AC ratings across AC exercises and dimensions. A novel contribution of the research attempts to link the prevalence of a GPF in AC ratings to group membership in South Africa. The study offers an alternative statistical analysis procedure to examine GPF in AC ratings.
Introduction
Organizational psychology researchers have, for decades, attempted to confirm if dimensions or exercises are the main components being measured in the assessment center (AC) (Lance, 2008) . AC scholars have subsequently arrived at a blended solution to address this issue, with research demonstrating that dimensions and exercises are two central components of the AC method (Hoffman et al., 2011; Melchers et al., 2012) . Furthermore, contemporary research has identified a third component measured in the AC, namely, a general performance factor (GPF) (Lance et al., 2004) .
Research suggests that ACs tend to produce smaller ethnic group differences than other recognized predictors (Melchers and Annen, 2010) . Although the presence of group differences between Blacks and Whites in psychometric assessments is well established (e.g. Rushton et al., 2003) , there has been less focus on group membership in relation to ACs. Internationally, efforts to reduce the emphasis on group differences inherent in psychometric assessments have resulted in a number of alternative procedures and predictors. These include within-group norming, separate cut-off scores for different groups, and using alternative measures, such as ACs (Ployhart and Holtz, 2008) .
However, two notable large-scale reviews suggest that the perception that ACs do not indicate group differences may be misplaced and that these differences in AC findings are, in fact, larger than previously reported in the literature (Bobko and Roth, 2013; Dean et al., 2008) . One possible explanation for these differences could be due to a GPF. Although GPF is well documented in the job performance literature (Viswesvaran et al., 2005) , it is relatively new in AC research. Viswesvaran et al. found that a GPF in job performance ratings could be partially explained by contextual performance and certain individual differences, such as cognitive ability and personality traits. Studies of a similar nature in AC research have shown that a GPF correlates with cognitive ability, a factor contributing to group differences in psychometric assessments (Hoffman, 2012; Hoffman et al., 2011) .
As an emerging market economy, South African organizations are faced with slow labor market reform, diverse demographics and disparate opportunities for economically active populations (Euromonitor Research, 2011; Faulk and Salem, 2014) . Using ACs as an alternative to overcome some of these challenges seems to be a practical solution. ACs are regularly used for managerial selection and development in South Africa (Krause et al., 2011) . However, there is limited local published research regarding the impact of a GPF in AC ratings and on differences in c a n d i d a t e p e r f o r m a n c e r e l a t e d to g r o u p m e m b e r s h i p . Our research thus attempted to establish the existence of a GPF in AC ratings. The research was based on the premise that the presence of a GPF may lead to significant group differences similar to the differences found in standardized psychometric tests.
To further prove this premise, we wanted to establish whether group differences in ACs were more pronounced on cognitively demanding exercises and dimensions. In particular, the research aimed to establish whether specific AC exercises and/or specific dimensions showed more variation between groups due to the presence of a GPF that could be attributed to cognitive ability (Dean et al., 2008; Goldstein et al., 1998 Goldstein et al., , 2001 ).
The study thus makes a contribution to the literature in five ways. First, limited research has attempted to link the prevalence of a GPF in AC ratings to group membership. Second, the research on ethnic group differences in AC dimensions is limited in the literature. Third, there is little published research on the prevalence of a GPF across exercise types. Fourth, the context of the study from an emerging market economy makes a novel contribution to the extensive literature on ACs predominantly from North America and Western Europe. Finally, a unique factor analytic technique was used, namely, the Schmid-Leiman solution (SLS), to examine the relative size of a GPF across exercises.
Psychometric testing and group differences
The use of psychometric assessments for the purpose of selection and development has a rich history in South Africa, yet continues to receive mixed and even negative reactions from test users (Theron, 2007) . Prior to 1994 psychometric assessment research and application predominantly focused on the White population, leading to a perception that psychometric assessments are reflective of White culture and values, and biased toward other groups (Foxcroft and Roodt, 2005; Meiring, 2007) .
The unbalanced application of psychometric assessments preceding 1994 and the disproportionate impact on access to job opportunities resulted in the promulgation of legislation to mitigate the effects of past inequitable assessment practices. Specifically, the Republic of South Africa (1998) regulates the use of psychological assessments and proposes three criteria to govern their use. First, assessments must be scientifically valid and reliable. Second, assessments must be applied in a fair manner to employees. Third, assessments must not be biased against any specific group.
Despite the presence of legislation governing assessment practises, the finding of ethnic group differences on psychometric assessments remains an inescapable reality for decision makers in South African organizations (Meiring, 2007) . This results in apprehension regarding the use of psychometric assessments as organizations need to balance competing goals in the exchange between efficiency (i.e. using the most appropriate test) and equality (i.e. increasing workplace diversity while reducing bias and adverse impact in predictor measures) (Theron, 2007) .
Against this backdrop, a plethora of local research on psychometric assessments has ensued (Meiring et al., 2005) . Findings from these studies are generally mixed; resulting in wide-ranging recommendations such as eliminating testing (Nell, 2000) , using locally designed tests , and replacing traditional tests with ACs (Charoux, 1997) .
Research on ACs in South Africa in the early 1990s focused extensively on the fairness of the method (Kriek et al., 1994) and the ability to predict Black leadership potential (Charoux and Hurst, 1992) . However, none of the referenced studies investigated group differences across AC exercises and dimensions and in relation to a GPF. The sensitivity to group differences may therefore be more pronounced in South Africa, and possibly similar emerging markets, due to the unique socio-political history of the country and the legislative framework. This study therefore addresses an important issue in South Africa given the limited published research into group differences in AC ratings in this context.
ACs and group differences
The AC is a method that uses behavioral simulation exercises, such as role play (RP), group, and in-basket (IB) exercises, to replicate on-the-job performance of participants for selection or development purposes (Thornton et al., 2015) . The method is multi-layered and consists of at least two simulation exercises that are mapped to job-relevant dimensions (Meiring and Buckett, 2016) .
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ACs have historically been regarded as useful predictors of job performance that tend to produce smaller group differences than other recognized predictors (Melchers and Annen, 2010) . Although topical AC research has highlighted group differences being as high as ds = 0.56 (Bobko and Roth, 2013) ACs continue to retain a positive reputation as a more predictive method due to the close alignment of AC exercises to the job and confirmed evidence of criterion-related validity (Krause et al., 2006) . However, closer inspection of AC exercises and dimensions suggests that group differences might be more pronounced when cognitive ability is involved (Goldstein et al., 1998; Goldstein et al., 2001 ). There appears to be a clear distinction between different types of AC exercises and their level of cognitive complexity (Goldstein et al., 1998) . AC exercises containing more written content and language comprehension produce the largest group differences (e.g. IB exercise: ds = 0.35). Conversely, AC exercises requiring less information processing skills and more interaction with people result in lower group differences (e.g. RP exercise: ds = 0.03). Group differences are also present in relation to the cognitive load of dimensions (Goldstein et al., 2001) . Differences appear to be larger on dimensions that are cognitively loaded, such as problem solving, strategic thinking, and planning and organizing (PO). Group differences are reported to be lower on interpersonal dimensions such as interpersonal skills and empathy. The finding of group differences in relation to the cognitive complexity of the AC exercise and dimension is analogous to the results reported in cognitive ability literature (Schmidt and Hunter, 1998) . We therefore expect to see larger group differences in relation to specific AC exercises and dimensions:
H1a. The IB exercise will demonstrate larger group differences than the RP exercise and group exercise. H1b. Cognitively loaded dimensions will demonstrate larger group differences than interpersonal dimensions.
GPF in ACs
AC researchers have dedicated decades to examining the internal structure of ACs. Specifically, the literature has attempted to find support for either dimensions (Bowler and Woehr, 2006) or exercises (Jackson et al., 2010) as the focal constructs measuring performance in ACs. The culmination of this research focus has resulted in the view that both dimensions and exercises contribute toward the underlying structure of ACs (Hoffman et al., 2011; Putka and Hoffman, 2013) . Therefore, AC performance is best interpreted as an interaction between candidates, dimensions, exercises, and the situation being assessed (Hoffman, 2012) . This interpretation makes sense because ACs are designed to sample elements of the job and job performance is likely to vary depending on the person, the situation and moderating contextual variables, such as knowledge, skills, and cognitive ability.
An outcome of this research has identified that a GPF forms part of the internal structure of AC ratings (Hoffman et al., 2011) . In AC research, the presence of a GPF could indicate the general effectiveness of a participant across dimensions and exercises (Thornton et al., 2015) . Kuncel and Sackett (2014) provide three additional explanations for a GPF in AC ratings.
First, GPF could indicate a set of effective behaviors that are relevant across most situations. Second, participants that can identify the criteria being measured generally perform better in the AC. Third, a degree of test familiarity with simulations could contribute to a GPF. GPF therefore provides a situational explanation for additional variance across AC ratings that is not accounted for purely by dimensions and exercises (Thornton et al., 2015) .
The actual components of the GPF in AC ratings are, as yet, not decided. In addition to accounting for the general effectiveness of participants, research on the GPF in AC ratings indicates, for example, a relationship to cognitive ability (Hoffman et al., 2011) and conscientiousness (Lance et al., 2007) . These findings resonate with research demonstrating that cognitive ability predicts candidate performance in AC exercises and AC dimensions (Meriac et al., 2014) . We can therefore assert that the presence of a GPF in AC ratings might reflect cognitive ability to some extent: H2a. Variance explained by the GPF will be proportionately larger in the IB exercise than the RP exercise and group exercise.
Method
Three independent samples were used in the current study. One sample was from a private organization and two samples were from a government organization. Participants were job incumbents who were assessed for development purposes. Simulation exercises were designed for the two organizations using dimensions specified by the organization with particular development objectives in mind. There were five common features across the ACs. First, the exercises were pretested prior to implementation. Second, only expert assessors were used. Assessors were diverse in terms of ethnicity. Third, each participant was rated by a single assessor. It was therefore not possible to measure interrater reliability as only one assessor rated a participant at a given time. Scoring was done using the within-exercise approach whereby an assessor rated all the dimensions of a specific exercise for one participant at the end of the exercise. Fourth, frame-of-reference training was provided to the assessors prior to the roll-out of the first AC and consisted of a practical component and background on the organization. Finally, the rating scale was a four-point scale where 1: major development, 2: minor development, 3: competence, and 4: a strength.
Sample 1 participants
Participants were 172 team leaders working in a private sector organization based in the renewable energy industry in South Africa [1] . The sample consisted of 44 percent Blacks and 37 percent Whites. Two-thirds of the group was male (66 percent male, 34 percent female) with a mean age of 39 years. Participants were assessed for development purposes and completed a one-day AC.
Sample 1 AC procedure
The AC consisted of three simulation exercises designed to measure five dimensions. The three exercises included: a group exercise: four to six participants working together to address five work-related management problems; a RP exercise: a counseling discussion with a non-performing subordinate; and an IB exercise: dealing with a range of issues in writing. The dimensions were business acumen (BA), communication (C), fostering relationships (FR), leadership (L), and results driven (RD). BA, L, and RD were measured in all the exercises. C and FR were measured in the group exercise and the RP exercise but not in the IB exercise.
Participants were assessed in groups of 4-12. The rating forms were designed to measure three to five dimensions per exercise. In total, 7-16 behavioral indicators per dimension were provided in the rating forms. Participants received individual feedback on their AC performance at the end of the day. Data were collected over the course of three years from 2012 to 2014 [2] . The same group of assessors was used for the duration of the project.
Sample 2 participants
Participants were 281 team leaders working for a government department in South Africa. The sample consisted of 56.6 percent Blacks and 31.3 percent Whites. The gender composition for this group was predominantly female (58.8 percent female, 41.3 percent male). The age of participants was not reported. Participants were assessed for development purposes and completed a half-day AC.
Sample 2 AC procedure
The AC consisted of two simulation exercises and a competency-based interview, designed to measure eight dimensions. The exercises included: an IB exercise: participants had to address a range of supervisory issues in writing; and a RP exercise: participants had to deal with a non-performing subordinate. The dimensions measured across the exercises included team management (TM), customer service orientation, communication (C), interpersonal interaction (INT), change orientation, self-management, PO, and problem analysis and decision making (PS). Three dimensions (i.e. TM, INT, and PS) were measured multiple times in the AC.
Participants were assessed in groups of 8-16. An average of five behavioral indicators was listed under each dimension. Reports were generated using an automated template and feedback took place toward the end of the project. Data were collected over the course of six months.
Sample 3 participants
Participants were 428 middle managers working for a government department. The sample consisted of 56.3 percent Blacks and 32.3 percent Whites. The gender composition for this group was predominantly male (58.4 percent male, 41.6 percent female). The age of participants was not reported. Participants were assessed as part of the same development project described for Sample 2 and completed a half-day AC.
Sample 3 AC procedure
The AC consisted of two simulation exercises and a competency-based interview, designed to measure eight dimensions. The exercises included: an IB exercise: participants had to address a range of middle management issues in writing; and a RP exercise: the participant had to work with a colleague to narrow down a selection of projects for the organization. The dimensions measured across the exercises included applied strategic thinking (AST), PS, developing others, impact and influence, customer focus and responsiveness, managing interpersonal conflict and resolving problems (MIC), networking and building bonds, PO, and team leadership. The same procedure described in Sample 2 was followed for feedback and reporting. Four dimensions (i.e. AST, PS, MIC, and PO) were measured multiple times in the AC. Table I provides the dimension by exercise matrix across the three samples. Each dimension has been linked to Arthur et al. (2003) taxonomy.
Statistical analysis
Two statistical procedures were applied to each data set. First, to determine the extent of GPF in AC exercises and dimensions the SLS syntax was applied to the data (Wolff and Preising, 2005) . The purpose of this analysis was to obtain a better understanding of the factor structure of AC ratings by identifying the relationship between items and higherorder factors. With this procedure, first-order factor analysis (FA) was conducted after which the SLS syntax is applied to determine a higher-order factor structure. First-order and second-order loadings are orthogonolized in order to see the pattern of salient factor loadings more clearly between manifest items and the hierarchical latent factors. There are two primary advantages of the SLS over the confirmatory factor analysis (CFA) approach, which is typically applied to AC ratings to determine factorial relationships. First, the analysis shows the relative contribution of each behavioral indicator in relation to the firstand second-order factors. Second, the analysis is not plagued by issues of non-convergence endemic to hierarchical CFA analyses (Wolff and Preising, 2005) .
Second, to examine group differences in AC ratings, the Black-White difference was calculated and an independent samples t-test was conducted whereby the dependent variable was overall exercise score and a dichotomous independent variable was used to represented ethnicity (Pallant, 2013) . The results from this analysis were then used to determine the effect sizes with Cohen's d (Lakens, 2013) . This procedure was repeated per exercise. The same approach was followed to examine group differences on the dimension scores. In this stage of analysis, the dependent variables were the final dimension ratings (FDRs). Thus, in the first round of analyses, the goal was to explain the group differences by investigating the prevalence and magnitude of the GPF in exercise and dimension ratings. In the second round of analyses, the goal was to investigate the size of group differences across exercise and dimension ratings.
Results
The results will be reported on two levels. First, the presence of a GPF in relation to the general factors that can be extracted by the SLS across exercises and dimensions for the three samples and second, results pertaining to the presence and size of group differences across exercises and dimensions will be presented. Although past research has modeled general performance as first-order factors in CFA matrices (e.g. Hoffman et al., 2011) , we chose to specify general performance as a second-order factor composed of first-order latent dimension variables. This approach is desirable in the present context for three reasons. First, AC structure by design is hierarchical and the SLS can identify the structural relations between different factors. Second, the SLS allows for direct comparison between secondorder factors and first-order factors. This enables richer factor interpretation. Third, the SLS can be used to identify the independent total impact of factors, in other words, the proportion of variance attributed to each factor (Wolff and Preising, 2005) .
SLS
The goal of the SLS was to estimate the magnitude of GPF in exercise and dimension ratings. The SLS analysis was completed in three phases. In Phase 1, first-order FA was carried out by means of principal axis FA for each AC exercise across the three samples. FA was constrained to three factors for each exercise across the three samples, with the exception of the IB in Sample 2 which was constrained to two factors, since extra factors did not contribute significant amounts of additional variance (Hayton et al., 2004) . After the first iteration, items with factor loadings o 0.3 and items that were cross-loaded were removed and FA was conducted again. This procedure was followed until item issues were resolved and a solid factor solution was returned. A second-order factor was extracted for each exercise across the three samples in Phase 2. Second-order principal FA indicates what general factors are primarily responsible for the correlations between the first-order factors. The second-order principal axis FA confirms the relationship between the factors in each exercise across the three samples.
In Phase 3, the second-order factors are transformed by the SLS syntax to directly determine the influence of general factors on the underlying factor structure across exercises and dimensions. Table II reports the percentage of extracted variance that can be explained by GPF and first-order factors across the three samples (H2a).
H2a was supported as the GPF accounts for 66.5-78.2 percent of the variance explained in the IB across the three samples. This suggests that a large proportion of the variance in these exercises is attributable to general factors rather than first-order factors. A similar pattern is observed for GPF in the RP in Sample 2 (73.9 percent) and Sample 3 (69.8 percent). However, the pattern for the RP in Sample 3 is reversed and 68 percent of the extracted variance can be explained by the three first-order factors (i.e. dimensions) while GPF accounts for 32 percent of the variance (i.e. general factors). With the exception of the RP in Sample 1, GPF accounts for 58.2-78.2 percent of the variance explained in the exercises. Samples 2 and 3 show higher percentages of variance that can be explained by general factors across all exercises while Sample 1 shows more variation in results across the exercises.
We attempted to apply the SLS to the dimensions. In order to run the SLS two or more factors need to be extracted in Phase 1. Since the FA suggested that the structure of the dimensions was unidimensional it was not possible to extract an additional performance factor. We found that, in relation to the dimensions as the primary unit of analysis in the SLS, only one factor was extracted in Phase 1 so the analysis could not be completed.
Independent samples t-test and Cohen's d
An independent samples t-test was conducted to explore the impact of ethnicity on overall exercise scores and dimensions in the AC (H1a-H1b). To interpret the strength of the different effect sizes when comparing Blacks and Whites Cohen's d were calculated. The guidelines for interpreting this value are 0.2 (small), 0.5 (medium), and 0.8 (large) (Cohen, 1988) . At this point, only dimensions that were fully crossed with exercises were included to report intercorrelations.
The results of the independent samples t-test exploring the impact of ethnicity on overall exercise scores are reported in Table III An independent samples t-test was conducted to explore the impact of ethnicity on overall dimension scores in the AC (H1b). Tables IV-VI present the descriptive statistics for the dimensions across Samples 1-3, respectively. The tables contain means, standard deviations, Cohen's d, and intercorrelations.
H1b was partially supported. There was a statistically significant difference between Blacks and Whites at the 0.01 level for all of the dimensions across the three samples, with the exception of Sample 1. Dimension C (Sample 1) was the only dimension that did not yield a statistically significant difference. In all the independent samples t-tests, the mean dimension ratings were higher for Whites than for Blacks. This result is further confirmed by the large effect sizes in The intercorrelations between the dimensions ranged from moderate to large.
Discussion
The current study aimed to determine the extent of a GPF in AC ratings and to establish if ethnic group differences in ACs were more pronounced on exercises and dimensions that are more analytical by design. The existing literature highlights this feature as a factor resulting in AC performance disparity (Dean et al., 2008; Goldstein et al., 1998 Goldstein et al., , 2001 . The study therefore contributes to the literature on a GPF in ACs across exercises and dimensions.
A major contribution of the present study is that it is the first, to our knowledge, to examine the extent of a GPF across AC exercises and dimensions in relation to group membership in an emerging market economy. Furthermore, the study examines multiple samples across private and public organizations in South Africa.
The results in Table II provide support for a GPF in AC exercises across the three samples (H2a). Although previous research has found that GPF accounts for less than 20 percent of the variance in AC ratings (Hoffman et al., 2011) , with the exception of the RP exercise in Sample 1 (Table II) , GPF accounted for significant variance (approximately 58.2-78.2 percent) in AC ratings in our study. The results reflect similar findings reported in the literature (Lance et al., 2007) . The unequal pace of labor market development in South Africa (which may also be true for similar emerging markets) due to access to education, lack of quality education (Ha, 2016), technological skill, and compliance with legislation (e.g. affirmative action policies in South Africa) (Faulk and Salem, 2014) may explain the findings to some extent. We further hypothesize that the SLS might provide more accurate estimates of a GPF as it allows us to identify the proportion of variance attributed to first-and second-order factors.
We were unable to complete the SLS for dimensions in each sample. This may be due to the design of the AC in that the dimensions in the three samples were not purposely designed in a hierarchical manner, a prerequisite to completing the SLS analysis. An unintended outcome of the SLS did allow us to redefine the overarching dimensions for each AC exercise across the three samples, resulting in a more accurate categorization of constructs. Meta-dimensions were therefore identified for each AC exercise after GPF had been taken into consideration. The meta-dimensions were categorized as reflecting three broad categories across the three samples that could be attributed to either task or interpersonal elements (the result of this analysis is available from the authors upon request). This categorization seems consistent with broad dimension categories identified in the literature (Arthur et al., 2003) .
The results in Table III provide support for the premise that AC exercises vary in the extent to which they produce group differences (H1a). When reviewing the effect sizes across the three samples, the difference was more pronounced on the IB exercise (Sample 1: d = 0.95; Sample 2: d = 0.73; Sample 3: d = 0.56). This finding is in line with our original hypothesis, showing alignment to previous research (Goldstein et al., 1998; Hoffman et al., 2015) , although the magnitude of these differences were larger for this study. The implication of this finding is that the IB exercise is potentially unsuitable for organizations operating in culturally diverse settings and highlights the impact of political, economic, and societal factors at work in these environments.
The results in Tables IV-VI confirmed that dimensions varied in the extent to which they produced group differences (H1b). The results in Sample 1 (Table IV) and Sample 2 (Table V) conformed to our initial hypothesis and showed problem solving dimensions generally produced the largest group differences (Sample 1, BA: d = 1.00; RD: d = 0.94; Sample 2, PS: d = 0.80). However, this finding was not consistent across the three samples. In Sample 1, for example, BA, RD, and leadership (L) yielded the greatest variance in terms of group membership. BA and RD are typically aligned with task or output, while L is focused on people.
In Sample 2, the pattern of findings was confirmed and PS reported the largest group difference. Closer inspection of the dimensions in Table VI revealed that PO (d = 0.52) produced the largest group difference in Sample 3. PO has been found to positively correlate with job performance (Arthur et al., 2003) , so this finding is not unusual in the context of the predictive validity of the AC. For the three samples, the reported intercorrelations were moderate to high. This could indicate an overlap of individual items being measured in the dimensions. Although the findings in our study follow the same patterns as the extant literature (Goldstein et al., 2001; Meriac et al., 2014) , the magnitude of group differences was more pronounced. We hypothesize that language and education might be factors contributing to larger group differences across exercises and dimensions in emerging markets, such as South Africa.
A novel contribution of the study compared performance in AC ratings between a private organization and a government organization. We expected to (but did not) find a similar pattern of results for Samples 2 and 3 as they were from the same organization in the public sector. Samples 1 and 2 showed greater similarities across dimensions and exercises in relation to Sample 3. In Samples 1 and 2 (both at team leader level), the results for the IB exercise and problem solving dimensions were more closely aligned than the results of the IB and problem solving dimensions for Sample 3 (middle manager level). This finding provides preliminary support for the generalizability of our results in different organizational contexts at the same managerial level. Although the findings in Sample 3 exhibited a similar pattern of results the effect sizes were smaller, showing closer alignment to findings in the international literature (Bobko and Roth, 2013) . We hypothesize that job knowledge at higher managerial levels acts as a moderating variable of group differences. Job tenure might therefore reduce group differences due to the acculturation of ethnic groups to the same set of organizational values and behaviors over time.
Furthermore, our study focused on job incumbents being assessed for development purposes. We found that the extent of group differences across dimensions and exercises was closer to the overall ethnic group d's reported for job applicants (Bobko and Roth, 2013) . This might suggest that AC research into ethnic group differences in developed countries is not easily generalizable to emerging market economies.
In our study, problem solving dimensions presented as the highest sources of group differences for Sample 1 (BA: d = 1.00; RD: d = 0.94) and Sample 2 (PS: d = 0.80). Even though we did not specifically correlate AC ratings with cognitive criterion, our findings conform to a pattern of results that is consistent with previous AC research showing a relationship between cognitively loaded AC exercises, dimensions, and cognitive ability (Goldstein et al., 1998 (Goldstein et al., , 2001 Hoffman et al., 2015; Meriac et al., 2014) .
Implications for organizations and employers
This study provides information on the magnitude of a GPF in AC exercises and dimensions, in relation to group membership in an emerging market economy. Our research indicated that the extent of a GPF found in AC ratings was associated with larger group differences. We found evidence to support large group differences across AC exercises and dimensions that were more cognitively loaded. Together, these factors call into question the practicality of using ACs as an alternative to reduce measuring group differences in assessments (Dean et al., 2008; Goldstein et al., 1998 Goldstein et al., , 2001 ). Of note is that our study found group differences in AC performance to be larger than those reported in the extant literature (Bobko and Roth, 2013; Hoffman et al., 2015) .
The implication is that ACs do not seem to be the "magic bullet" to overcome problems that appear to plague cognitive and trait-based assessments. Our findings show that ACs are equally vulnerable to the perils that persist in these types of assessments when it comes to group differences. Moreover, if Whites and Blacks are equally represented in applicant groups, then cognitively loaded exercises and dimensions will most likely benefit Whites. The most probable explanation is that education and language disparity contributes to AC performance differences across ethnic groups in South Africa.
We offer three recommendations for organizations using ACs in these contexts. First, without compromising the complexity requirements of the intended management level, written exercises should be designed with content that accommodates the language proficiency of different ethnic groups to a reasonable extent. Second, more exercises should be added to the AC and some of these exercises could be designed to reflect specific managerial functions or tasks (Lance, 2008) . Third, the over-reliance of cognitively loaded AC exercises and dimensions that are not essential to the job should be avoided.
Limitations and directions for future research
Our study had several limitations that could be addressed in future research. First, even though the ACs were designed according to standard practices and guidelines, not all dimensions were measured across all the exercises. As a result of the SLS procedure only dimensions that were measured multiple times across the exercises were included in the analysis. Future research should aim to include more dimensions and investigate their relation to group differences. Second, only three AC exercises were investigated in this study. The inclusion of additional AC exercises would have strengthened the findings. Future research is required on additional exercises and to replicate the findings of the exercises in our study. Research on both AC exercises and dimensions in other emerging markets is important to determine the generalizability of our findings in similar contexts to South Africa. Third, this study did not consider the impact of assessors on participant performance in the AC. Additional research is needed to investigate this variable in relation to a GPF and group differences. Fourth, we only investigated group differences for Blacks and Whites. This was, in part, due to the comparable sample size of these two subgroups, as well as the vast array of extant literature on the subject. Further research that focuses on other minority groups in South Africa is therefore warranted. Fifth, the study did not include any psychometric tests or criterion-related variables. This type of data would have been useful to rule out cognitive ability as a probable source of group differences in the findings. Sixth, this study made use of a statistical technique not often used in AC research and future research is needed to replicate the findings applying the SLS. Furthermore, the AC ratings across the three samples were obtained as part of a development exercise. Future research is needed to see if the results will hold in a high stakes selection context. Lastly, additional research is required to determine to effect of moderating variables on group differences across exercises and dimensions, for example, applicants vs incumbents, language, education, and tenure and job knowledge.
Conclusion
The perception that assessments are unfair and discriminatory in their application toward different ethnic groups has been a prevalent concern for practitioners and organizations; especially in emerging market economies, such as South Africa. In light of this it is important to contextualize group differences in multicultural contexts and consider the impact of these differences when using alternative predictors, such as the AC.
Our findings demonstrate that regardless of whether one advocates for dimension or exercise performance in AC ratings, there is a considerable GPF across AC exercises. Significant differences were found between groups in respect of the IB exercise and cognitively loaded dimensions such as BA, problem solving, and strategic thinking. However, we see this evidence as crucial to informing AC design practices to mitigate the influence of group differences. Incorporating the findings of this study in practice will allow for more appropriate design and implementation of ACs in multicultural settings. Our study should encourage future research to investigate additional components of a GPF in AC ratings and in relation to group membership. Notes 1. The ethnic demographics in South Africa are defined as Black African, White, Colored, Indian/ Asian (Statistics South Africa, 2016). Employment equity legislation defines "Blacks" differently as a generic term that includes Africans, Coloreds, and Indians (Republic of South Africa, 1998). Organizations are, however, required to report on ethnic representation for each separate subgroup for equity purposes according to the SSA definition above. In our study, we use the SSA definition where Blacks refer to Africans and excludes Coloreds and Indians/Asians. We chose to focus on Black-White differences due to the prevalence of research in the extant literature. Additionally, sample sizes for Coloreds and Indians/Asians were too small for reliable estimates. 2. In Sample 1, data were collected over multiple years and were analyzed as one sample. A cross-tab analysis showed there were no significant differences in the spread of ethnicity and gender across the different year groups. A one-way ANOVA was conducted between the year cohorts in Sample 1 on the FDRs. The results showed that there were no significant mean differences at the FDR level across years. We therefore aggregated multiple year data into one sample.
